This paper explores the different approaches that have been taken to coastal dune management in Western Europe over the last 700 years. Documentary evidence of the management of dune landscapes and the changing human and societal responses to inundations of sand are examined. In analyzing these responses, which include both legislative frameworks and management practices, the view that all sand movement inland resulted from feckless mismanagement of coastal dune areas is challenged. The coastal dunes of Western Europe are currently in a state of unprecedented stability, partly as a result of the planting of dune grasses and in some cases pine-dominated woodlands. Although this activity involved substantial investment on the part of landowners and government agencies over centuries, this investment and the reasons for it have been largely ignored in the promotion of the ecologically-driven paradigm of dynamic dune management. The implications of actively de-vegetating coastal dunes to recreate 'natural' dune landscapes without taking account of the historic economic legacy of past land uses are discussed. inundations of sand are examined. In analyzing these responses, which include both legislative frameworks and management practices, the view that all sand movement inland resulted from feckless mismanagement of coastal dune areas is challenged. The coastal dunes of Western Europe are currently in a state of unprecedented stability, partly as a result of the planting of dune grasses and in some cases pine-dominated woodlands. Although this activity involved substantial investment on the part of landowners and government agencies over centuries, this investment and the reasons for it have been largely ignored in the promotion of the ecologically-driven paradigm of dynamic dune management.
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Transactions of the Institute of British Geographers F o r P e e r R e v i e w F o r P e e r R e v i e w combination of development (urbanisation, recreation) afforestation and reversion to scrub (Doody, 2001) , with some of these changes being easier to reverse than others. The management of these dune landscapes has become an issue of local, national and international concern, reflecting different understandings of their value in scientific, socioeconomic, cultural and aesthetic terms. Dune landscapes have been variously regarded as:
wastelands, either drawing parallels with the deserts of North Africa (Greenly 1919) or simply as economically unproductive marginal land; as sources of sand invasion threatening settlements and agriculturally-productive coastal lands (Angus and Elliott 1992); as bulwarks against the invading sea (van der Meulen and van der Maarel 1989); and as valuable, but vulnerable, ecosystems (Martínez et al. 2004) . Dunes have been utilised for grazing cattle and rearing rabbits (Baeyens 1989) , for commercial forestry generating timber, resin and turpentine products (Blanchard, 1926; Sargos, 1997) , for ground water resources (van Dijk 1989) and as the source of raw materials for activities as diverse as mat making (Griffiths, 1997) and glass making (Roberts, 2003) . Since the 19 th century, coastal dune areas have also been actively developed as sites for recreation (Winter, 1999) and nature conservation.
The incompatibility of some of these uses presents a challenge for contemporary dune management. The paper begins by reviewing the historical records of coastal sand movement and then examines the changing human responses to sand inundations and reflects upon how these responses should be used to inform current dune management practices.
Dunes as wastelands: the sand drift hazard
Over the last 700 years, sand driven inland by storms, threatened coastal settlements and productive agricultural land in Western Europe and often had literally overwhelming impact at the local level. The drifting sand has been described as "this restless enemy of all fertility"
(Hamilton 1797, 37) and "like a pestilence (that) swallowed thousands of square miles of the coast lands of France" (Anon 1841, 229). The earliest records of sand drift in Western Europe come from the mid 10 th century and many date to before the start of the Little Ice Age (ca. Table 1 ). The records of sand drift are inevitably patchy but churches, in particular, represent high value properties, and therefore their loss, and sometimes their subsequent recovery, tends to have been highlighted in documentary records. In Britain records of loss can be found from Cornwall, South Wales and Lancashire.
1570) (Matthews and Briffa 2005) (see
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Strategies for combating inundations of sand and water
In the historic record inundations of both water and sand were seen as a constant source of worry for coastal populations with dunes often acting as a first line of defence against coastal flooding (Roeland and Roelse 1995) . The implications of any breaching of these coastal barriers were considerable and therefore their importance was well understood. In this context we can identify a number of different paradigms of dune management in Western Europe:
(1) Unmanaged retreat: do nothing to arrest the movement of sand, abandon houses and land and move away. 
Unmanaged retreat
The first paradigm is one of unmanaged retreat: do nothing to try to stop sand moving inland, abandon houses and land and move away, and such an approach is seen in small embayments on western Ireland (Quinn 1977) and along the south Wales coast at Kenfig (Higgins 1933) . This approach reflects a teleological view of the natural world, the scale of the problem, particularly the volume of sediment involved, and perhaps the lack of any perceived aesthetic value in such a landscape. Hamilton (1797, 34) The driving force behind the 1695 Act was the economic damage done to meadows and pasture lands "ruined and overspread in many places of the Kingdom, by Sand driven from adjacent Sand-hills, the which has been mainly occasioned by the pulling up by the Root of 
Stabilization with vegetation: afforestation and the economic impact of stabilisation from landed estates to government agencies
The economically-driven paradigm took on additional force in the late 18 th century with the use maritime pine (Pinus pinaster) to fix dunes not only to 'hold the line' but also to provide 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 et al. 2010) . According to the EC Habitats Directive, the goal is to ensure that a favourable condition of sand dune habitats is achieved or maintained and within the UK this is done by specifying targets as part of a Biodiversity Action Reporting System. Ironically, some moves to remobilise sand dunes may require the destruction of the protected habitat of grey dunes which is also in contravention of the EU Habitats Directive. Using an ecosystem approach to the management of coastal dunes, while appropriately holistic, also has the effect of polarising environmental attributes between the benign and the malign; active development of blow-outs, for example, is 'good' while proliferation of non-native species or the disruption of dune vegetation by trampling is 'bad'.
However, the 'ecosystem approach' not only increasingly provides 'a framework for environmental policy development ' (Holt et al. 2011, 213) but is also reinforced by the 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The consensus amongst climate modellers is that Atlantic storminess, however defined, is set to either stay the same or increase in intensity during the 21 st century (Clarke and Rendell 2011, Table 2 ). Under these conditions, and provided there is a source of sand, the devegetation of dunes will result in sand blow on a scale determined by the vegetation removal. Although Sherman and Nordstrom (1994, 263) 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
Conclusions
In Western Europe, recent ideas of a managed naturalness or 'dynamic dune management' have evolved against a backdrop of unprecedented stability of coastal dunes. These ideas have also developed in an ecological framework within which anthropogenic influence is almost always regarded as inherently malign whether in initiating sand movement by removing dune vegetation or by stabilising dune systems with dune grasses or conifer plantations. This perspective fails to recognise both the extent to which dune areas were managed sustainably and the resources invested in the attempts to stabilise dunes areas on the part of local populations. The comparative lack of contemporary dune building and sand drift in Western Europe is the result of hundreds of years spent combating it and the substantial investment of resources on the part of landowners and local and national governments. This historic economic legacy needs to be factored into future management strategies and we make a plea for its inclusion within a place-centred ecosystem services approach. In the absence of such an approach and in the context of abundant sand supply together with unchanged or increasing Atlantic storminess the consequences of active devegetation of sand dune landscapes on even a modest scale are likely to be dramatic. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
